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PORTABLE VEHICLE NAVIGATION SYSTEM 



BACKGROUND OF THE INVENTION 
The present inveBtioQ relates generally to vehicle navigation systems and 
5 more particularly to a vehicle navigation system, at least significant components of 
which are transportable between vehicles. Vehicle navigation systems include 
many expensive components, including a CPU with mass storage, such as a hard 
drive, CD or DVD, for storing a map database. Navigation systems iiirther 
include navigational sensors, such as a GPS receiver, accelerometers, gyros, 
10 compass, etc. A navigation system further includes a user interlace interacting 
with the CPU, such as a display, audio speaker, and am input device, such as a 
keypad or mouse. Installation of the known vehicle navigation systems into the 
vehicle is difficult and must be performed by an experienced trained technician. 
Although many households own more than one vehicle, the high cost of many of 
15 the vehicle navigation system conq)onents make installation of a vehicle navigation 
system into each of the household vehicles impractical. 

SUMMARY OF THE INVENTION 
The present invention provides a vehicle navigation system which is easily 

20 transportable by a consuiDer between vehicles. More particularly, at least 
significant components of the vehicle navigation system are transportable between 
vehicles. The vehicle navigation system of the present invention includes an 
operator inter&ce module ("OIM") which include the user input devices, such as 
a keypad, and output devices, such as a display and audio speaker. The navigation 

25 system fiirdier includes a computer module which includes a CPU, mass storage 
(such as a hard drive), accelerometers and GPS receiver. 

In one onbodiment of the present invention, the navigation system furth^ 
includes a docking station with a plurality of el^^trical connectors. The docking 
station is fixedly mounted is the vehicle. The computer module is removably 

30 mounted in the docking station and is electrically connected via the docking station 
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to the OIM. The vehicle power supply is eiectrically connected to the computer 

module via the docking station. A GPS antenna fixedly mouated to the vehicle is 
also coaaected to the computer module via the electrical connector on the d(K;king 
station. 

5 A docking station and GPS antenna are installed in each of at least two 

vehicles. The vehicle power supply in each vehicle is also connected to the 
electrical connector of the docking station. The OIM and computer module, which 
conq)rise the most expensive components of the vehicle navigation system are 
transportable between (or among) the vehicles. The conq>uter module is easily slid 

10 into a locking position in a docking station, simultaneously making electrical 
connection with the GPS antenna, vehicle power supply and display extension 
harness. The OIM is then connected to the docking station. The OIM and 
computer module can be moved from vehicle to vehicle. Alternatively, a different 
OIM can be installed in each vehicle, with the conq)uter module being 

15 transportable among vehicles. 

In this manner, the most e:iq)ensive coiiqx>nents of the vehicle navigation 
system, contained in the OIM and computer module, need not be purchased for 
each vehicle. The docking station and GPS antenna, "permanently" installed in 
each vehicle, are significantly less expensive than the OIM and computer module. 

20 In another embodiment of the present invention, the navigation system is 

completely "portable," i.e. the entire navigation system is movable between 
vehicles, without any conqmnents being installed in either vehicle. 

BRIEF DESCRIPT ION OF THE PEAWPfGS 
25 Other advantages of the present invention will be readily appreciated as 

the same become better understood by refaience to the following detailed description 
when considered in connection wifli the accompanying drawings wherein: 

Figure 1 is a navigation system of the present invention according to a first 
embodiment; 

30 Figure 2 is a schematic of the computer module of Figure 1; 

Figure 3 is an enlarged view of the OIM of Figure 1; 
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Figure 4 demonstrates the transportability of the navigation system of 
Figure 1; 

Figure 5 is a navigation system of the present invention according to a 

secoBd embodixHent; and 
5 Figure 6 demonstrates the portability of the navigation system of Figure 5. 

DETAILED DESCRIPTION OF A PREFERRED EMBODIMENT 
The present invention provides a vehicle navigation system 20 generally 
comprising an Operator Interlace Module ("OIM") 22, a docking station 24 and a 

10 computer module 26. The OIM 22 includes ou^ut devices, such as a display 28 
and an audio speaker 30 (directed toward the rear of the display 28). The OIM 
further includes user mpat devices, such as buttons and a directional keypad, 
collectively referenced as numeral 32 in Figure 1 . The OIM 22 may alternatively 
include additional or alternate input devices, such as a keyboard, mouse, 

15 microphone, track pad, etc. The OIM 22 is connected electrically with a display 
harness 34 which is removably electrically connected to a display extension 
harness 36, which in turn is removably electrically connected to an electrical 
connector 38 on the docking station 24. 

The computer module 26 includes an electrical connector 40 

20 conq)lementary to the electrical connector 38 on the docking station 24. The 
conq)uter module 26 is removably secured in the docking station 24 and selectively 
mechanically locked in the docking station 24 via latches 42. When computer 
module 26 is slid into docking station 24, the connector 40 oo the computer 
module 26 is automaticajJy aligned and mated with the electrical connector 38 on 

25 the docking station 24 and the mechanical latches 42 mechanically retain the 
computer module 26 in the docking station 24. 

A vehicle wire harness 44 is wired to the vehicle electrical power supply 
(shown schematically at 46) and removably secured to the electrical connector 38. 
A GPS antenna 48 is connected via an anteima harness 50 which is removably 

30 secured to the electrical connector 38 in docking station 24. The GPS antenna 48 
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includes means for mounting the GPS antenna-48 to the outer surface of a vehicle, 
such as a magnet, suction cup, clips or fasteners (not shown). When the computer 
module 26 is docked in the docking station 24, the electrical connectors 38, 40 are 
mated, thus providing an electrical connectioQ of the computer module 26 to the 
5 harnesses 36, 44 and 50 and tiieir corresponding elements, namely the OM 22, 
vehicle power supply 46 and GPS antenna 48, respectively. The computer modiile 
is selectively, manually removable by a user by unlatching the latches 42 and 
slidiag the computer module 26 out of the docking station 24, at which time the 
electrical connectors 38, 40 are disconnected. 

10 The computer module 26 is shown schematically in Figure 2. The 

conq)uter module 26 generally includes a CPU 56. The coniputer module 26 
fiirther includes a mass storage 58, such as a hard drive including a database 60 of 
roads to be traveled by the vehicle navigation system 20 (Figure 1). Alternatively, 
the mass storage could ccnnprise a CD ROM, DVD, RAM, magnetic momoiy, 

15 optically readable media or integrated circuit, etc. 

The CPU 26 stores data 61a, 61b. 61c relating to each of a plurality of 
vehicles, preferably in mass storage 58. For example, the data 61a-c for each 
vehicle includes information based upon which the CPU 56 propagates the position 
of the navigation system 26 relative to the earth or relative to the database 60. For 

20 exan^le, the data 61 could mdude inlDnnation indicating the orimtation of the 
conq)uter module 26 (and thus the multi-axis accelerometer 64) in the associated 
vehicle. The CPU 56 propagates the position based upon data from die 
accelerometer 64 and based upon data 61a-c indicating the orientation of the 
accelerometer 64 within the associated vehicle. 

25 The orientation informaticm can be mer define or learned when the 

computer module 26 is iirst installed into the associated vehicle. For example, 
when there is very little noise in the signal from the accelerometer 64 and it is 
determined that the vehicle is not moving, it is easy for the CPU 56 to determii^ 
the direction of gravity relative to the orien^tion of the accelercmieter 64 in the 

30 vehicle. When the vdiicle then accelerates, most of the acceleration is initially in 
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the forward direction, which is then learned by the CPU 56 monitoring the data 
from the accelerometer 64. The lateral direction is defined as perpendicular to 
gravity and the forward direction. This technique is described in more detail in 
co-pending application Serial Number 09/159,164 filed Sq)tember 23, 1998 and 
5 entitled "Calibration of Orientation of Multi-Axis Accelerometer," whidi is 
hereby incorporated by refereace. 

The computer module 26 also houses a GPS receiver 62 and a multiple axis 
accelerometer 64, together providing position and motion data to the CPU 56. 
Other known sensors for use in vehicle navigation systems could also be housoj 

10 within the computer module 26, such as gyros 65, a compass 66, an altimeter 67, 
etc. The CPU 56 and GPS receiver 62 are electrically coimected (connections not 
shown) to the electrical coniM»nor 40 for connection in turn to the OIM 22, vdiicle 
power supply 46 and GPS antenna 48 (Figure 1). 

The OIM 22 is shown in more detail in Figure 3. In Figure 3, the OIM 22 

15 is shown displaying a "select vehicle" screen 68 on display 28. The select vehicle 
screen 68 displays a plurality of vehicle icons 70a, 70b and 70c, each associated 
with a real vehicle, including vehicles 72, 74. Alternatively, icons can be 
associated with particular users, who are each in dim associated with a vehicle. 
As can be seen more clearly in Figure 3, the OIM 22 includes a plurality of input 

20 devices 32a-i, mduding a directional keypad or mouse 32i. Through known 
software techniques, the directional keypad 32i is utilized to lughlight a selected 
one of the plurality of vehicle icons 70a-c (vehicle icon 70a shown selected). 
After selecting one of the vehicle icons 70a-c, the user selects the selected icon 
utilizing an "enter" key 32f. 

25 Referring to Figure 4, the vehicle navigation system 20 is conveniently 

transportable between two or more vehicles 72, 74 (two vehicles shows). As 
illustrated in Figure 4, significant components of the navigation system 20 are 
transportable between vehicles 72, 74, while the remaining components of the 
vehicle navigation system 20 are duplicated and installed in each vehicle 72, 74. 

30 In the example configtu^ion shown in Figure 4, the computer module 26 and OM 
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22 (witb display extension harness 34) are transportable between the two vehicles 
72, 74. A docking station 24, GPS antenna 48 and the harnesses 36, 44 and 50 
are duplicated and installed on each vehicle 72 and 74. A mount 78 for mounting 
the OIM 22 is also iHStalled in each vehicle 72, 74. Mount 78 is preferably a hook 
5 asd snap fit re^er, similar to cell phone mounts in vehicles. 

To "instaU" the OiM 22 and computer module 26 into the first vehicle 72, 
the coBD^uter module 26 is slid into a docking station 24 of the first vehicle 72, 
where it is automatically mechanically docked into the docking station 24 and 
automatically electrically connected to the vehicle power supply 46, display 
10 harness 36 and GPS antenna 48. The OIM 22 is then connected to the display 
harness 36 by connecting the display harness 34 to display extension harness 36. 
The OIM 22 is then mounted on mount 78 in the first vehicle 72. When the 
navigation system 20 is then turned on, the user, utilizing Hie OIM 22 and the 
select vehicle screen 68 shown in Figure 3 indicates to the computer module 26 
15 which of the two vehicles 72, 74 the cranputer module 26 and OIM 22 are installed 
by selecting the icon 70a associated with the first vehicle 72. Based upon the icon 
70a selected, the CPU 56 (Figure 2) then selects the data 61a associated with the 
first vehicle 72 and propagates the position of the vehicle 72 relative to the earth or 
relative to the database 60 based upon the information from the accelerometer 64 
together with the data 61a and in combination with information fi:om the GPS 62. 

The con^uter module 26 may be selectively removed fit>m the docking 
station 24 of the first vehicle 72 and easily installed into the doddng station 24 of 
the second vehicle 74. SimUarly, the OIM 22 may be rraioved iirom the first 
vehicle 72, coimected to the display extension hajsess 36 'm the second vehicle 74 
and mounted on mouat 78 in the second vehicle 74. Aiteniatively, the OIM 22 
may be duplieatol and installed in each vehicle 72, 74. After the computer 
module 26 is installed into the second vehicle 74, the user, using the select vehicle 
screen 68 of Figure 3 selects the icon 70b associated with the second vehicle 74. 
Alternatively, the CPU 56 may be able to quickly determine the vehicle into which 
it has been installed based upon its orientation and based upon its relative 
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orientation relative to gravity. The CPU 56 (Figure 2) then selects the data 61b 
associated with the second vehicle 74 and propagates the position of the vehicle 74 
relative to the earth or relative to the database 60 based upon the information from 
the accelerometer 64 together with the data 61b and in combination with 
5 information from the GPS 62. 

As in known navigation systems, the current location of the vehicle 72, 74 
is displayed on the display 28 of OIM 22 relative to the siirrounding roads. Many 
techniques for the ijitegration of iaformation from the various positioii-determining 
devices are known. Map-matching is also a well-developed technique for use in 
10 navigation systems. Any of these techniques for detennining the position of the 
vehicle 72, 74 relative to the database 60 of roads can be used, as these techniques 
form no part of the present invention. 

As is known in navigation systems, the user can select a destination relative 
to the database 60 of roads utilizing the input devices 32 and the display 28. The 
15 navigation system 20 then calculates and displays a recommended route directing 
the driver of the vehicle 72, 74 to the desired destination. Preferably, the 
navigation system 20 displays turn by turn instructions on display 28 along with 
corresponding audible turn-by-tum iostmctions via an audio speaker (not shown), 
guiding the driver to the desired destmation. 
20 Utilizing the navigation system 20 of the present invention, significant or 

expensive components of a vehicle navigation system are easily transportable 
between at least two vehicles 72, 74. Lower cost conqx>nents of the vehicle 
navigation system 20 are duplicated and more permanently installed in each vehicle 
72, 74. Thus, a household with at least two vehicles 72, 74 is easily able to 
transport (and thus avoid duplicating) significant components (such as the 
computer module 26 and/or OIM 22) between vehicles 72, 74, 

A completely portable embodiment of the navigation system 80 according 
to the present invention is shown in Figure 5. In other words, no components are 
permanently installed in either vehicle and aU of the components are easily moved 
from one vehicle to the other. Except as noted otherwise below, the navigation 



wo 01/29514 PCT/USeO/41294 

system 80 is identical to the embodiment of Figures 1-4 and identical conq)onents 
are given identical reference numerals. 

Although the computer module 26 is shown removably mounted in the 
docking station 24, the separate docking station 24 is not necessary in this 
5 embodiment. A single, integral housing could be used for the contputer module 26 
and for supporting the electrical connectors. In this embodiment, the power is 
provided via a plug 82, such as a ci^ette lighter adapter and a power pack 84, 
preferably iscluding a battery pack 86. Preferably, the GPS antenna 48 includes a 
magnet moimt, so that it can easily be repeatedly secured and removed from an 
10 outer surface of a vehicle. Preferably, the navigation system 80 is provided in a 
carrying case 90, which holds all of the components of the navigation i^stem 80 
during transport. 

Referring to Figure 6, the navigation system 80 is easily portable between 
or among a plurality of vehicles 72, 74. Figure 6 shows the navigation system 80 
used in two different vehicles 72, 74. In vehicle 72, the navigation system 80 
components reference numerals have been appended with the letter "a"; in vehicle 
74, -b." 

Use of the navigation system 80 in vehicle 72 is simple. The user first 
removes all of the components from the case 90. The user then places the GPS 
antenna 48 on the roof of the vehicle 72 and routes the antenna wire through the 
door of the vehicle 72. The display 22 is connected to the computer module 
26/docking station 24. The ccnnputer module 26/docking station 24 can be placed 
on the floor of the vehicle 73, preferably on the passenger side. The computer 
module 26/docking station 24 can but need not be secured to the carpet with 
Vclcro. The display 22 is removably mounted, preferably to one of the vehicle's 
AC vents. A small bracket or hook on the back of the display 22 achieves this 
purpose. The plug 82 is then connects! to a cigarette lighter socket 92 in the 
vehicle 72. Since the computer module 26/dockiBg station 24 will be in an 
unknown orientation, the navigation system 80 is then calibrated in the manner 
described above with respect to the navigation system 20 of Figure 1. During use, 
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which is the same as for the navigation system 20 of Figure 1, the battery pack 86 
provides i>ower backup to the navigation system 80 and can power the navigation 
system 80 temporarily. 

In accordance with the provisions of the patent statutes and jurisprudence, 
S exemplary configurations described above are considered to rqnesent a preferred 
embodiment of the invention. However, it should be noted that the invention can be 
practiced otherwise than as specifically illustrated and described without departing 
fiom its spirit or scope. 



10 
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1. A vehicle navigation system con^siog: 

a computer module including a piocessor and a map debase: 
5 a docking station, said computer module selectively matable with 

said docking station. 

2. The navigation system of Claiia 1, wherein the computer module 

further iixdudes at least one navigational sensor. 

10 

3. The navigation system of Claim 2, wherein said conqiuter module 
further includes a GPS receiver. 

4. The navigation system of Claim 2, wherein the computer module 
15 liirther includes at least one accelerom^r. 

5. The mvigatioa system of Claim I, wherein said computer module 
includes a first electrical connector and said docking station includes a second 
electrical connector, said first electrical connector becoming electrically connected 

20 to the second electrical comiectcH' when the computer module is mated with the 
docking station. 

6. The navigation system of Claim 5, wherein said first electrical 
connector is electrically connected to said CPU. 

25 

7. The navigatioD system of Claim 6, wherein said first etectrical 

connector is electrically connected to a GPS receiver on said con^HJter module. 

8. The navigation system of Claim 5, fitrther i!K:luding an curator 
30 interlace module electrically connected to said second coni^ctor. 
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9. The navigation system of Claim 8, wherein said operator interfece 
module includes a display. 



10. The navigation system of Claim 5, wherein said docking station is 

5 fixedly mounted in a first vehicle. 

11. The navigation system of Ciaim 1, wherein said computer module 
further includes means for determimng a position of the navigation system relative 
to the map database. 

10 

12. The navigation system of Claim 11, further including means for 
determining a route from a beginning point to an ending point via said map 
database. 

15 13, The navigation system of Claim 12 wherein the computer module 

includes an inertial sensor generating a motion signal, s^d processor propagating 
position based upon said motion signal. 
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14. A vehicle navigation system comprising: 

a doddng station fixedly mounted in a first vehicle; 
a con^uter module including a CPU, map database, GPS receiver 
and at least one accelerometer, the computer module conq>rising a 
5 self-contained unit which is selectively matable with and removable from 

the docking station, the computer module including a first electrical 
connector which is electrically connected with a second electrical connector 
on the docking station when the computer module is mated to the docking 
station, said second electrical connector being electrically connected to a 
10 power supply in the iirst vehicle; and 

an operator interface module selectively electrically connectable to 
the CPU of the computer module, said operator interface module including 
a display and a plurality of user activatable switches. 

15 15. The vehicle navigation system of Claim 14, wherein the computer 

module further includes means for determining a position of the vehicle navigation 
system relative to the m^ database and means for determining a route via the m^ 
database from the ciurent location to a destination in the map database selected by 
the operator interface module. 

20 

16. The navigation sys^ of Claim 15 further including a second 
docking station fixedly mounted in a second vehicle, said conpiter OKxhile 
selectively matable with said second docking station. 

25 17. The navigation system of Claim 16 wherein said operator inter&ce 

module is selectively connectable to said first docking station or said second 
docking station. 
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18. A vehicle navigation system conqirising: 

a computer module including a CPU, map database, first vehicle 

data, second vehicle data, and at least one of an inertial sensor or a GPS 

receiver; 

5 said computer module utiii^g said first vehicle data when the 

computer module is ins^ed in the first vdiicle and said second vehicle 
data when said computer module is installed in the second vehicle. 

19. The vehicle navigation system of Claim 18 fiirther mcluding a user 
10 interface for providing user 'mpxA regarding whether to use the first vehicle data or 

the second vehicle data. 

20. The navigation system of Claim 19, wherein the user inter&ce 
includes a display and user operable switches for selecting between the first vehicle 

IS data and second vehicle data. 

21. The vehicle navigation system of Claim 18. wherein the first vehicle 
data includes roformation regarding the orientation of the computer module relative 
to the first vehicle when the computer module is installed in the first vehicle and 

20 the second vehicle data includes information regarding the orientation of the 
computer module relative to the second vehicle when the conqniter module is 
installed in the second vehicle. 

22. The navigation system of Claim 21, wherein the CPU propagates 
25 position of the vehicle navigation system based upon the first vehicle data when the 

computer module is installed in the first vehicle and bas«l upon the second vehicle 
d ata when the computer module is installed ia the second vehicle. 
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23. A method for using a vehicle navigation system including the steps 

of: 

a. removably securing a CPU and inertial sensor in a first 
vehicle; 

5 b. removing the CPU and at least one inertial sensor from the 

first vehicle; 

c. after step b., removably securing the CPU and the at least 
one inertial sensor in a second vehicle. 

10 24. The method of Claim 23 further including the steps of propagating 

the position of the first vehicle after said step a. based upon data from the at least 
one inertial sensor. 

25. The method of Claim 24, fiuther including the step of propagating 
IS the position of the second vehicle based upon data from the inertial sensor after 

said step c. 

26. The method of Claim 25, fiirther includisg the steps of: 

storing first vehicle data regarding the orientation of the at least one 
20 inertial sensor when installed in the first vehicle; and 

storing second vehicle data regarding the orientation of the at least 
one inertial sensor when installed in the second vehicle. 

27. The method of Claim 26 further including the steps of 

25 propagating the position of the first vehicle based upon the first 

vehicle data when the CPU and first inertial sensor are installed in the first 
vehicle; and 

propagating the positiots of the s^x>nd vehicle based upon the 
second vehicle data when the CPU and at least one inertial sensor are 
30 instaUed in the secomi vehicle. 



- 14- 



wo 01/29514 PCT/US0O/4I294 

28. The method of Claim 27 further including the step of manually 
selecting whether to nse the first vehicle data or second vehicle data via a user 
input device. 

5 29. The method of Claim 28, wherein step a. includes the step of 

matiag said CPU and at least one inertial sensor with a docking station mounted in 
the first vehicle. 

30. A method for iastalling a vehicle navigation system including the 
10 steps of: 

a. electrically connecting a first docking station to a vehicle 
power supply of a first vehicle; 

b. mounting the first docking station in the first vehicle; and 

c. removably mating a CPU and map database to the first 
15 docking station. 

31. The method of Claim 30 further induding the step of removably 
securing a gps receiver in the first vehicle during said step c 

20 32. The method of Qaim 30 further including the step of removably 

securing an acclerometer in the first vehicle during said step c. 

33. The method of Claim 30 further iacluding the stq> of removably 
connecting a display to the first docking station. 

25 

34. The method of Claim 30 further including the steps of: 

d. removing the CPU and map database from the first docking 
station; and 

e. after said step d, removably mating said CPU and said map 
30 database to a second docking station mounted in a second vehicle. 
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35. A method for installing a vehicle navigation system mcluding the 
steps of: 

a. electrically connecting a first docking station to a vehicle power 
suf^ly of a first vehicle; 

b. mounting the first docking station in the first vehicle; and 

c. removably imtmg a CPU and an inertial sensor to the first 

dockisg station. 

36. The method of Claim 35 wherein said inertial sensor is an 



37. The method of Claim 36 further includmg the step of removably 
connecting a display to the first docking stati(Hi. 

15 38. The method of Ckim 35 further mchiding the steps of: 

d. removing the CPU and map database from the first dockixig 
station; and 

e. after said step d, removably mating said CPU and said map 
database to a second docking station mounted in a second vehicle. 

20 

39. A method fat: using the vehicle navigation system tncludrng the 

steps of: 

a) storing first vehicle data regarding (^ration of the vehicle 
navigation system when installed in a first vehicle; 
25 b) storing secGi»i vehicle data regarding t^ration of the vehicle 

navigation system when installed in a second vehicle; 

c) selectively retrievksg either the first vehicle data or the second 
vehicle data; and 

d) propagating the petition of the vehicle navigation Systran based 
30 upon the first vehicle data or second vehicle data selected in said step c). 
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